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(54) NONAQUEOUS ELECTROLYTIC SECONDARY BATTERY AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent characteristic degradation form being generated afterwards, even when 
temperature becomes temporarily high by including material produc ing water or carbon dioxide through 
temperature rise inside a battery. 

SOLUTION: Interface reaction between electrode active material and an electrolyte caused by temperature rise 
at the time of charging is impeded by water produced from contained material, so as to suppress degradation of 
active material, Carbon dioxide produced in temperature rise hinders contact between the active material and 
electrolyte for suppressing the progress of reaction at an interface. It is preferable that material producing 
water be one or more kinds of a hydroxide of Zn or the like, a hydroxide oxide of Fe or the like, or a compound 
containing boric acid or crystal water, contained at a specified ratio in a positive electrode, a negative electrode 
or the electrolyte so as to produce water at 60-30CTC, and it is preferable that material producing carbon 
dioxide at the time of temperature rise be a carbonate of Rb or the like, or a hydrogen carbonate salt of Na or 
the like contained at a specified ratio in the positive electrode, the negative electrode, a nonaqueous electrolyte 
or a separator to produce carbon dioxide at 80-300°C. 
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Rb 2 C0g 


9 2 


9 6 


BaC0 3 


9 2 


9 6 


CoC0 s 


9 2 


9 7 


FeC0 3 


9 2 


9 6 


KiC0 3 


9 3 


9 7 


ZnC0 3 


9 1 


9 5 


Li 2 C0 3 


9 0 


9 5 


HaHC0 3 


9 2 


9 7 


KHC0 a 


9 2 


9 7 


RbHC0 3 


9 1 


9 5 


CsHCOg 


9 1 


9 6 
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Rb 2 CO a 


8 9 


94 


BaC0 3 


9 0 


9 5 


C0CO3 


9 1 


9 3 


FeC0 8 


8 9 


9 2 


KiC0 3 


9 0 


9 3 


ZnC0 3 


9 1 


9 2 


NaEC0 3 


8 9 


9 0 


KHCOg 


S 8 


9 1 


RbHC0 3 


8 9 


9 3 


CsHC0 3 


8 7 


9 0 
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Rb 2 C0 3 


9 a 


9 5 


BaC0 3 


9 3 


9 5 


CoCOg 


92 


9 6 


FeC0 3 


9 3 


9 5 


NiCOg 


9 5 


9 7 


ZtlCOg 


9 3 


9 5 


Li 2 C0 3 


9 1 


9 2 


NaHCOg 


9 3 


9 5 


KHCOg 


9 4 


9 7 


RbHC0 3 


9 3 


9 4 


CsEC0 3 


9 2 


9 3 
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Rb 2 C0 3 


9 1 


9 3 


BaC0 3 


9 2 


9 4 


CoCOg 


9 2 


9 4 


FeC0 3 


9 1 


9 4 


NiCO 3 


9 2 


9 5 


ZtlCOg 


9 0 


94 


Li 2 C0 3 
NaHCO a 


8 9 

9 1 


9 2 
9 5 


KHC0 3 


9 2 


9 6 


RbHCO a 


9 0 


94 


CsHC0 3 


8 9 


9 4 



[0048] mm 1 3 » ^U6wt?». skuhc *fln,»fc#. rffli,vtete©fS^*isafctc*s 

1 i nwowteft* bit. h ©aaniWri saw**** b-cttsamtotm^ 'tmmm.*. 

mfixmm***. xmmmmom%>m 5 sc^-r. t^ssta 5 ^afc^*^ bfc. iswa tcara-ass 

&nm&#is*x 1 0 o««wMifc«> 2 5ssas«iH*. flng«££ «&©*«*& j:ew«iw»©w**h 7 

5 ±wmm#sakKW0> ^ «w©hs« k*t. K«aE*s©»Mi^sp» 1 0 0 mbs* 

mftwp? a c i Ka jlt. ts«KiH©»wfcWMF 030 ss^*©* a t . mmvmm®MiHKm> 

tt. iga® 1 0 0SSS«9 0 . 5«*S15«±©^tt Tl-fc0«*©^#ffl*3ftfcO*S(cJ:S£**.& 

«4-cS»&ffl*w0fc. £ft &©**£*» 6, 30 tiS. »,&©^S*li#*B, f^StetfJSIMt 

« man 1 0 0 smtmit 00. 5 ~ 2 5 asaftwa 1 0 0 saas fc 9 0 . 5 tM.uu±.~cm? urn*™ o 

OTl^St: K«="^b*ffl^ fc. C*i6©*S«*»6>, JRJDffl^l4«»M10 0SfiaJ 

/c^fWSoMs^6iis. c ct?B^«ififfi*ffi^fc*«. *anw 1 1 -c^fctfs© 

[0049] SSLh#Mc «fc 9 £*$-<r 5 Klffi^KBW«*«*Ml»fc»^4>BIttOfe** s »6 

*=&*fiS-r5«j«£ i^gea*** h u v [oosn «wj 1 4» 

©l9]W^SfcJ;E>BSffiJt$©M«*E6tcm1-. «Jfl 40 » US, *sJ:tmWE«:-3»,>t:ii. mm 

m&wmmw 1 o oss^fe*) 2 5Sfi§M*a 1 ^j^fcJt&w£Pi«£ tfc. *t/-t, ie • sffit* 

£, S»©«0»l«*fcl:Si»(c»3>l/fc. c«t tgffi* j-tu-arftiflft^K^llLrfltfKLfcSffiS©^^ 

*JH#stiafcsE>£#iE.6na. fl«©£«$t sn«£©iffl«e, ^<y?Afto. 5 gftj^fcm^ 

^$b, mm&fiwm 1 0 0 saiHSfc >? 0 . 5 a imifc. umi 1 £ pi*©*ff twifi ^ 1 

ssPELhT?s»affi*^ofc. cn6©s»*»6. mm 3 tew*. 

f^Bffi^Wl OOSSgPSfc^O. 5~2 5SWfcW [0 0 52] 



[112] 



«pH¥1 1-19 14 17 



BaCOs^K &**t*8"*' (96) 


^rSI!1£*? (96) 




9 3 




94 




8 9 
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ft icfJM^JOTfcil^ bfcWc^Trjfi^fc 
TEWS* Jci^WgfcfHH 0 fc. ** fcttett^JPJ 



*©fft 9 5 °CtM b . ffiSWS^SrC 

-cfiHSfcfmu ^Wdiil5i#KbtSffibfc 0 *© 

^ilriJflUcbTfmbfcSJft©!! 5 ^*** 1 5 K>k 
To a 1 4 SO* 1 5 #>&ijll <fc 9 K. mSaSlTKfJ 

bfcwc fe . «B*«:flt& 0 fc*»£ i pel 
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Na ? C0 3 


9 3 


9 6 


K 2 C0 3 


9 2 


9 6 


Rb z C0 3 


9 2 


9 5 


CaC0 3 


9 2 


9 7 


KgC0 3 


9 3 


9 7 


^ 3 


9 1 


9 5 


CoCOg 


9 1 


9 6 


FeC0 3 


9 2 


9 6 


RiCOg 


9 2 


9 7 


ZnC0 3 


9 1 


9 5 


NaHC0 3 


9 2 


9 6 


KBCOg 


9 2 


9 5 


EbHC0 3 


9 1 


9 4 


CsHC0 3 


9 0 


9 3 
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Na 2 CO s 


9 2 


9 5 


£ 2 C0g 


9 2 


9 6 


Rb 2 C0 3 


9 3 


9 6 


CaC0 3 


9 3 


9 5 


KgC0 3 


9 2 


9 5 


BaC0 8 


9 1 


9 5 


CoC0 3 


9 2 


9 6 


FeCO s 


9 1 


9 5 


NiC0 3 


9 3 


9 7 


ZnC0 3 


9 2 


9 6 


Li 2 C0 3 


8 9 


9 3 


NaBCOs 


9 3 


9 6 


KHCOg 


9 2 


9 5 


RbHC0 3 


9 2 


9 8 


CsHC0 8 


9 0 


94 
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9 1 


9 8 


Al 2 (S0 4 ) 3 


9 1 


9 7 


A1P0 4 


9 0 


9 7 


AICI3 


9 0 


9 6 








NiO 


9 2 


9 7 


NiSG 4 


9 3 


9 8 


Ni 3 (P0 4 ) 2 


9 2 


9 7 


NiCO a 


9 1 


9 7 








Co 2 0 3 


9 2 


9 8 


CoS0 4 


9 1 


9 8 


Co 3 (P0 4 ) 2 


9 0 


9 7 


Co00 3 


90 


9 7 


Co(C 2 0 4 ) 


9 1 


9 6 
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fcft£«t*v «l6*swa«ci»ShSCiKJ:'&SjBBT 



[0 06 0] (Itfeftl 1 7 » *^SfiWt?».. 
[0 06 1 ] 
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A1 2 0 3 


9 2 


9 8 


ill 2 v« u 4 ' S 


9 2 


9 7 


A1P0 4 


9 0 


9 7 


AlClg 


91 


9 6 








NiO 
N'iS0 4 


9 2 
9 3 


9 7 
9 8 


M 3 (P0 4 ) 2 


9 1 


9 6 


NiC0 3 


9 1 


9 6 








C02O3 


9 4 


9 8 


CoS0 4 


92 


9 8 


Co 3 (P0 4 ) 2 


9 1 


9 7 


CoC0 3 


9 0 


9 7 


Co(C 2 0 4 ) 


9 0 


9 7 
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A1 Z 0 3 


9 2 




A1 2 (S0 4 ) 3 


9 2 


9 7 


A1P0 4 


9 1 


9 7 


A1C1 3 


9 1 


9 7 


A1(CE 3 C0G) 3 


9 2 


9 8 


Al 2 (C 2 0 4 ) 3 -tiB 2 0 


9 1 


9 7 








Nid 


9 2 


9 7 


NiS0 4 


9 3 


9 7 


Ni 3 (P0 4 ) 2 


9 1 


9 6 


NiC0 3 


9 1 


9 6 


Ni(C10 4 ) 2 


93 


9 8 


Ni(K0,) 2 


9 2 


9 7 


Ni(CH 3 CQ0) 2 


9 2 


9 8 








Co 2 0 3 


9 2 


98 


C0SO4 
Co 8 (P0 4 ) 2 


90 


9 7 


CoCO a 


9 0 


9 6 


Co(C 2 0 4 ) 


9 2 


9 8 


Co(CB,C00) g 


9 1 


9 7 


Co(C10 4 ) 2 


9 3 


9 8 



[0 0 6 5 ] t;V5^-^a. Ssfctta/W-I? 
[0 08 6 ] «I«J 1 9 > ^mMMX'te, 7*5 

fast i^fc. iMfc7.>t 5 - f A©$^(££m^©w§ 
fito«tzmwiiJS¥©i»«&ia s tc^-r. BMt7 * 5 - 
-? A©jfi»nw^ m&m 1 0 0 assst ^20 nmi 

a©§»HH^B, iSSJSt 1 0 0SSS»9 0 . 5S 
JK*£U:©^t^fcffi*ml/fc. Cft&©*S£*» 

6 , mmtmtmim 1 0 0 mmmtc <oo. 5-20 



[0 0 6 7] fi^©^M!l^tCol>T^U 

m 1 7 is«K brmmwrnuc. w&- >> worn 
tc^f. Wk~ v v >r)w®mm-&wm}m 10011 

in*.*. ismmmm£m&zti&iLtotnz.ii>fi 
»«©#£»?#*&*. swan 0 onssii 

0. 5^2omBW*Jii/-cif»a'c4*t>*i. cc? 

[0068] «j»st^©assna!i^K^i^ifii* o 

50 fc 0 ^TSffc^rc^»:3;WhJ&fii<,>;te. 



^tmm<DwmmMisx^mimm(Dm^m 1 o k 

do. 5aafi»£Ui©as»nt?ss?&i6*wL.fc. tin e 
ojgjfcip . mm&wmim 1 o o 5 0 . 

^igJ Sffl l> T H»©B£*s» & *T.& . 
[0 0 6 9] J£l±©H»Wt?tt. j£ffi£«>3t. AffiS® 
KfcJ:tf*j^K«|$5£©ttf**ffl<i»fc. t/foU «J 
St, Cti6-(cH3e8n4feOT»ft<. CCDS#*^? 

rjus-^A. r;i/S~3 a^SF. JEffiiittK 
tefct, LiCoO,, LiMn,0„ LiMnO,, Li 
FeO,, MnO,. V*0,tt£. y^A&BRS* • ftffi 
*ac4©**£t^*JBt^fcHSI©&£#&&*a : 20 

^{twsty^fi^ 4 7?-fbt> , i'^ , ;^'5A > f-y 
z> )i* u jt n y x )i* ym y * f A*g© y * 9 ajs&$ 
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[007 0] 

feWKflfSKIS § tifc*6K & . *©«©q$tt5&<fc©;J> 

[ia 1 ] xmvmwvmwmrxmtoBfflm 

Bg0-e&£ o 

[H2] iES^©*iwt3 >w b i m?fe©^ffi 

^Sfci D£SWfH^©l««S**-rH^* 4 . 

[0 3 ] a*^©*»it- » *asajiisii^£«?fi©?asi 

[13 4 ] ^j&3C^©^fc;T^ 5 - V A7jifaf)©^DfiJ-^ 

i«jib©isnj®gaij «t <^sd8*©ffli$£iS"r 1*1? * 

[05] IES^©kM3^';V 1- <DW3a$fe£Wb®W® 

[®6 ] fis^©KiWc3R^ h «; ^^©^tn^i^* 

otfl»^*fe«fcCJ 5 S«H^*©W^*SVrH"C*S. 
[07] *|BH^^M©$Mte£Ste©aW£ 

ji*sj:atg!aa^!©RH»*^-riaT*&. 

[08 ] £®^©&{t7JV5-^A©^M!l££^© 
MS^fltfc J: D^S^^IMi'&^f 0"? & & . 

[09 ] nm^omwt^ » >r^<DWMA^t^m<Dy]m 

JgSfc J: o«g»B#$©K&&*Tgn?* £ . 

[010] s)s?sf^©siie3v^ji/ hojjsjjostetmtfe© 

#J$ggfc J: «S*J^©raft *ij*TISr $> $ . 
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